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1. lntroduct:ion. 
I.h. リ!)
Thc: 出uthor 日l:arte.l.01防白rvatl.C)H ()f iunosphcrc at tIlc Shallghfll Science II抗日ti託t1日rlωc: ln 
N.川 mh川Jl)川U叶1
lhc: c:むh仁oh白ight01 iOlO日ph日rで邑 plott巳d1'or 胃 variοu日frcむ)qu心nc5.12何13，to observc critical frequelleie日
01' electrou dd1日ityaud dinrnal vari<1tion of apparent h色ightof t11己 layers.
rrbe n1Cu.日urillgappal"l¥tus u日edeonsists of a tmn日mittcrαAirolcd hy hand to clumgc 
its 附 iUatJo:n fJ-e 明ellcy 川 l a rce むiver tuued to the tra泊III附印削日別sn口吋1
tuhc: 0日cil日Jogl"r品Iph01¥ ~yh汁ich tけh泌c1 号i g1hlt i 臼 ret“}立i白¥<1 乱nd rモeeo凡r可寸c1白d. 
Tr'l-1ZJ刀zt・t!er Illpnt ahout 1 klfJ. Oscilbtot・tllhc HarU己ysel1' e玄citingci rcuit. 
l50 りJi"leHr.C. fur 'plat' t-~ voltugピ7・
Freqllenc.y LilllIγs: 1. 5 ---U¥ 1I1C， wi t 1 Jive intr，challgeahle coils. 
PitよSt?Generalor =Neon tuhc a~3 自同日ùU1'ce w1th n cunSulllt voltagc applicd. 
Pulsc breadth 10-4scc， i50ど.'flw p]wsc of pulse is adjustcd日oas to COillCidc w1th 
the mODlcut of maxinmm a. c. plate vo11乱gu.
ReceI7Jer A sup白1'hむt正:rodyw:)set dωiplod 日P口cj~もlly for iono日pheI・eobservntion. Iutermc咽
di勾t出弘吋山tω巴 fr<で阿t白刷叫ラNη叩(1子1山li叩J
Re釘Cρorder BT、一→14めoγ o 己陀ci孔Hog伊n可H吋¥ph.
Obsel'・vingwith th色村 npparatu日，"s，the mrthol" was most impre日scdhy tI1c fact that in 
Dぽ embernlld ，JanuuT)' 01" when the layer .F1 i" not 1'1目前1tin winter the c1"itica1 1'rcquency 
lner己a日日sr品pidlyfroll1 日unrヲjsc~ nJl(l mOllotollously Ip to uhout 10 o'clociζ and decTeases 
mOllotononsly 1'1'Om JA-lb o'cloek uiltil abont t".o hoUJ予見aft己rthe日UJlsetヲwhilein印刷018wh.en 
thεlayer fl可1. app邑Ul'StIleεlectroll d己llSityof .F~ ihat has steadily illereas日dsince bむfore
tb告側IlTlse，as soon as thc hり'er.F1 appe日河 川 ifsplitting out of F:昌弘 it3 height， gets 
less in it日 incr白f¥singrat己 0["80m邑timesa tempomry coneavity takes plac告 Ol th白curve.
And in the evelling wh己日.171and 1?，っ乱resuperposed the d邑Cref¥Sillgelect1'on dells1ty illcrea-
ses te:nporarily to giv己 th己 clIlmml variation eurve u couv己豆1ty. This has been 日tlr己ady
dcscribεd by B♀rlm己ras "hitc-out eff'，己ct円1'01'th告別lriatiolliu thεtropicaI regions. This 
phelJomenou 日日己msto. ta，kc place 色arlieran 
辛 PhysicsInstitute， Facul ty of Scìe~lCOj Kanaz乱waUnivdrslty 
1'he writer helie刊日 thatF1 and F2 are two diff記rent1a戸1'8that change their relative 
height accOIヤ!ingto the sun's zenith distance and the layer F1 is observed only when F1 
comes below F2・V{hen Fl日間 above Þ~ ， Fl can not be observed because the electron 
density of J7~ i8 gr・eaterthan that of Fl and every邑lectromagneticwave that gets through 
F2 Ilever faiIs to gct through F1. l<'ollowingly， what is usually caU己dF2 mcaIlS a superposi~ 
tion of F1 alld F2 obs白川d 巴1・exceptWhCll are in an entirely s己，paratedstatc. 
II our }il'escnt pap古r，th日 abov己 phel1omenonis int己rpretεdas a result of superposition 
alld splittillg of Fl i¥nd caused hy their change in relative height， a rcmark JS made 
that the Fx's ek叫 rOl cunγe of diurnal variation dc同 lJot rcpre日むll.tthe maximum 
elcctron deusity ex巴むptwhell F1'sαis elJ.thモJyb邑10w.I'セヲ allda difficulty shall be 
l川ntedout in the true height of whose apparellt Ole 日記 influenced 
th巴 remar"kahIerむtardlltlonof ".aves in .fr¥ ".1白nit is presellt. 
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the daily v乱riationcnrves of critical frequency 
show almost every a decrease il incr・同singrate 01' 30m伊
critical fr己quellcywhen J1'1 alld J7~ split vertically in the morll-
of d色。 critical.frequ色ncywbeu Fl and 
Th18 fact may b日 ment10neddistinctly OU dim・nal
ou av己ragecurves. Fig. 日hOW8a 
2. Obse:rved Fa思ts.
As白tM白da little in thc 
and apparent 
t1mes a 
F~ come in t he 

















tIlis t1m日 ofthe yem"， F1 does not a叩人t
Fig.l 
typical diurnal variation il 
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all. Befol'・eand after IlOl on tbe eritical fequ.ヨncycurve， though lOt distinctlyヲsomeHl)S 
al1d dOWllS 日間'mto exist. 1'he apparent height CUl've shows that Þ~ comes Iow白1'" at d'aw:u， 
10，¥明tat lOJl alJd gets highcr again nt llight. In Februnl'・y，as ShOWll Il }<'lg. 2，F1 
appearてsvery f乱intlyjust fol' some h0111's in th色 daytime. In this casc唱:irregularit1es
indicMed with arrows in the figur・eappear on the .F子scritical frequcllcy Cll'Ve. The Tγ5 
minimum apparent height val'ies ju日tli1玉己 Þ~'s It午¢η in .JallUal'y 日mdattaills hs millimurn 
around 1l0l. The heigbt Iz' (.F山川河 islJot yd v日1・y different from 1{(F1)""，n anrl ha日
it丹日ll1ximumaround noon. In Marel! as in Fig. ，j and 1ato1' in Ap1'il as in日必 4司 F1
grows more CmilJClt， it8 prωence longc1'， the up月以lddOWJJS ma1'kcc1 with arrows more 














The appea1'ing alld groWllJg up of -Fl may be studied mo1'己 closelywith plー-.fcurves. 
"¥Vhen the F2's e1ect1'on density is inc1'.己乱日Jl沼Jεgrapi討dl防y 乱批tda¥¥九γe叫 t廿1ぼ己 cur、V己sh乱γe品 丹imple 
fあorn工イ1of .F凡~oαnl砂ya川日 s油ho刊Wlれ1 11 Fig. [) (a). At the beginlling of .F1'日 app己arallce， JU日t
appεa1'日 aslight 8t白Pas shown in Fig. [) (b) which is apt to be missed in observation 
unless a lot of attention is paid. 11 the state of (c)， itbecome8 rathcr distinct and F~'s 
o1'dinary and extraordillary waves in -Fl nre separated and it grows up as shown in (d) 
and (e). In the日tateof (f) and (g)， the level of maximum clectron d己nsityof F1 is 
日upposedto have got thl'ough almost elltirely below Þ~ and the appar巴ntheight increHses 
rapidly as the electromaglletic waves Hre separated I1tO ordinary and extraordinary waves 






gradual apparent height decrease flt the trar防i記ntheight 
from F1 alld This is hむCfl忠告 ofth色 group ve1∞ity 
Y邑tardatlonof 百lectromagn己ticwav日目 through F1 which 
gets 1esB fo1' short記rwave 白ngths， The F2's apparent 
height attalns it日millimum乱ta certain in the height-
fr刊uellcycurγes or P'一jcurvesand for higher 
it incr，♀乱ses penむtrating .fi~， ぐ1'hむ criticalfx・0咽
qu白ncyof i8 cle昨 1yrecorded .in case of 5仏)，くf)
and (g)， and， in 8uch cascs as andく， thむ frcqucllcy
fo1' th巴日tcppoint i" rcco1'dcd a日criticalfr己quency，
3， The Layer J~. 
observec1 th邑 fo1' .the fi日ttime hv 1nIo1'-
ferellC巴 m己thodand llumcd 5t .1ヰ asa 
was later to consist 
which 
of t'wo diff el'ent 
namely F1 ltud 削 ShOWllil :F'jg，5 whell it w制
lnvesti ga t己c1 pulse method with 
Fl， asοscribed lS nev.el' observed 1'01' two m 
thI・'emonths in winter in th白 ofiUIerm己diateIatl-
tudcs alld ln othe1' te1'm日ofthe y巴801' in tIle 
but never at night. In it己xi日blin the 
801 ihe year round but J]evel' at ムt
latitud己目 its absenc記 seems to bo Thus it 日記号ms
not to app己arunless the sun's z白llithdistalJc己 lSsmall日r
than a ccrtain valu巴Iti日 alw from the heha-
v10m of P'-fむurve8日，nd diunml variation 
むurvesthat .F1 appears only 11 th日
zenit h distallce i8 less than a certain value and it gets into to 
wh邑nth邑 811'"
in winter and 
at night. 
On the fundamental mechallJsm of F1's appearanc号， the1'己 maybe two of 
Vlew， llaln邑 (a)A single layer form己d a日ingleIonization agent 日
upper and lower 1ayers only II the or， Fl and are 
from 日乱chother originat邑dfrom two different lol1zatloll 丹 ab日orhingdifferent radia-
tions from the SUIl. The none of them has be叩 approved yct， the laHer日eerns
more popular among the people concern己d. The writer himself is aIso of thc Iatter view 
point t11a t thc日日 two are of different origin日 produced from two diffe1'ent lOI1zation 
ag白nt801' one with two diffe1"色nt 白nergylevels by absorhing differellt racEations from t1e 
sun， 
ムth:igh latitudω Fl do己目 not appea1' even in April， at intcrmcdiatc latituゐ
one 01' two months in winter， while il tropicaJ it do白日 app己arall t1邑 yca.r roulld， 
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It appears only in the daytime and it seems to be high up and hidden in :F2 in the early 
morniJlg and late in the eVeJling. Thus the appearance of Fl 日eemsto be related to the 
sun's zenith distance X and seems UIuikely to appear when X is over 5f/・
Elccron dcnsity 









As the electron density of F2 is gr自白ter
than that of Fl， Fl will never be detected 
when they change their r白lativeheight with 
X so that Fl be above F2 by our present 
means of observation with electromagnetic 
wave日， because the waves that can pass 
through F2 necessarily pass through Fl. 
pιf curves in Fig. 5 also suggest a gra-
dual descending of Fl below .fi~. 
Thus， ifwe suppose the layers Fl and 
F2 are formed by two different kinds of 
solar radiations， itseems likely that we are 
not observing at least in the daytime a sin硝
gle layer but two layers Fl and F2 super-
posed to various deg1'e邑sacco1'ding to the 
va1'iation of thei1' 1'elative height which is 
also probable to be affected to a good extent 
by thei1' vertical electron density dIst1'i-
bution. Judging from P / -f curves and 
apparent layer height， Fl seems to change 
its height more 1'ema1'kably after the sun's 
zenith distance. 
Imagina1'Y五gu1'esof an e玄ampleof Fl 
aud F2's supe1'position and co1'1'esponding 
pιf curves are given in Fig.6， in which 
a1'e give'n va1'ious possible cases of supe1'po-
sition as well as Fl十 F2observed usu:ally 
as F2・ vVhenthe m乱ximumof Fl lies 
above the ma玄imumof F2 as shown in (め，
they a1'e observed as a single laye1' if the 
1'esuItant elect1'on d，ensity is giyen as the 
cUrvc Fl十F2・ Incase of (b)， the白lect1'on
density Fl +-'九 observedas F2 takes the g1'eatest value of N くFl)ma..+N(F2)ma.u・ With
the successive coming down of the level of NくFDma>!01' hくFD"叫'" below that of F2 or 
hくF2)muas shown inく，c)，(d)， (e) andくf)， NくF1十九〉叩刀 ofsupe1'posed j九十九 gets
les and les. ¥Vhen the dJecreasing 1'ate is greate1' than the inc1'easing rate of NくF2)ma-. 
itself， a concavity appeaIち onthe diu1'nal 、variationcurve and otherwise the increasing 
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curve of diurnal variation becomes less steep. 
4. Superposition of F1 and F2 in Chap:man's Them."yo 
According to theory，く1)the loulzatioll i8 given by 
吋 S=Apoe斗一会 --sec叫んXP(-音)}..".."..".......{1) 
where l3=numhor of electrollS produced a unit己ne1'gyof sun'月 radiation，
A = mass a hsorptioll co色鉛cielt.
I王=kT/mg=equhァalcntheight of atmo日
Thc maximum clectron producdonλsι超 andit3 height are 
-一一一竺cosX… ………・・….，..... い・.包・ 0・ー…一-一…@ ぃ ......"..(2)
思E王
lzma x = Hlog = HlogAPoH -Hlog cosX ..". ・p ・・".....(3) 
By putting 日U証ixes1 and 2 for F1 and Þ~， re日，，.，.，，，，， we have fo1' what is ob呂町ved
凡+吋恥ん~叫一占缶7一附吋山仏仏ωb
十仏山){一ι一日e伐叫c
The rela品tiv古 b仇ei詰祉t0吋f‘F1 a削I日ldF.宮 Is昂
IZ2ηU""ー ん"，X= (secXA2P20H2) --H1og 
=日210gA2p2oH2-H1logA1PI0Hl十(H1--H2)logcosX' 一一 (4)
1Vhen tho 日unis at the zenith， X = 0， co.sX = 1 乱工1d.F2 isahove F 1• Then 
H210gA2PZQH2 > H1logAlP1oHl ・ ・0・e。園 ・0・.，.，...，.......・・ 0・ ...'.....0 ・-く5)
with 
ん批判>lt!叩 m・
As the sun's zenith distauc邑 greate叫 んma.x-l!l阿倍 shouldget日maller¥Thatis， 111mαz 
varie目、withX more than 1z2刑 a.t:" 
01' 
d くltZm4"-lz H一-}王
E1x -ーコ司~ x( --slnX)くO
d h2ma必 / d 
dX 、
SiIlC官 。。く;ピく90"，both cosX and sinX>O 
Hz--HlくO
or H2くH1 ・咽 0，'0・0・@・ …・ .，..・ 0 ・ 0・.....0'・ …........... ・o(6) 




if we sensihly assume Tl三五 Wむ have
mZ>ml・6・........・・..日….....…"'"・......・0...いい日日・.(7)
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From the eonditioIlsく6)and (7)， a conclusion quite opposite to the general belief is 
obtained that the Fl'sionization agent consists of materials of smaller molecular weights 
than that of F 2 • Therefore， the materi乱1'3 of F1 may .be found in higher air and its 
upward decreasIIlg rate be less than that of F2 That is， ifF2 is made form N2 molecu-
les， F1 must be mad:e from 0 atoms， after the result of the writer's former spectroscopical 
investigation on aurora. (2) 
If the condions (5) andく6)are. valid， itgoes without saying that 
logA2p2o > logAJpJO or A2p20 > AJpJO ・・・・・……・・・・…………...・H ・..……(8)
that is， the prod.uct of absorption coe伍cientand Po of F2 is greater than that of F 1• 
The Chapman's formula of ion production may be also be written in the form 
where， 
日 e時十一唱しゅp(_lIJf'L)} =1岬(トz一時→〉 く9)
λ=一色o
en 
ho = HlogAPoH， 
z E-h m-ho 
一一一宜 ' 
110 = hma"， with the sun's zenith distance X = O. 
¥Vhen expressed as in (9)， I detends solely upon z. Therefore， z means thedistance 
from the standard h日ghtho measured in H as a unit. From Hl> H2' we may conclude 
that the real ion distributioli of F1 is more e玄tensivethan that of F2 or F1 is deelJer than 
.F'z. The . condition くめ and 12ma '"> /1削 '" du not seem to be contradictory because 1= sSAp， 
and it is sensible to assume A2> Al taking into consideration the distributionof ionization 
ager出 andthe fact that the changing rate of h1ma>l of F1 with respect to X is greater 
than that of h2醐a'"・
B白sicfethe above explanation after the Chapman's theory， the relative change of the 
heights of F1 and F2 with X described in告3may well be rationally understood after 
such a model that the F凸 ionizationagent is made of lighter particles distributing more 
e玄tensivelyand the penetration of rad，iation varies more greatly with the zenith distance 
X because of its smaller absorption coefficient. 
5. Interpretation of Ups and Downs of F2's Diurnal 
Variation in the Morning and Afternoon. 
As stated in S2， such ups and dowu'3 in diumal electron dellsity variation of F2 that 
take place in the morning alld aftemoon as seen in Fig. 1， 2， 3 alld 4 may illterpreted、as
a result of variatioll of superpositioll degree caused by the relative height challge of Fl 
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Rud F2 discussed in 3 and 3 4.The.electron dellsity in both Fl and F2 increases steadily 
after the，dawn of upper atmosphere with increasing s01ar altitude and radiation， and then 
the rate of this elect白ndensty increasing is accelerated by Fム relativecoming down 
to F2 from the state ofくa)to (b) in Fig.6， making their superposition closer. 1n the 
state of (b) of the closest 日uperposition，what is practically ob関rvedis N (F2)ma"，+ 
N(F1)師側・ iVith the sun rishlg stil higher as the time elapses， the superpo日itiongets 
les close and the hlCreailing. rate of the electron density is made smaller or， when the 
decrease i:n superposItion degree proves more effective than the F2's electron density in・
crease， a temporary concavity appears on the diurnal var匂tioncurve. The up and down 
in t~e afternoon that suggest a superposition of Fl and F2 se旦mto he interpreted as an 
effect of changing superpos1tition degree caused by ascending F2' just opposite to the 
phenomenon in the morning. 1n this case， changing in order ofげ)，くe)，……， (b)， 
くa)，the varying superpositiOl~ of F1 and F2 gets closest at (b)乱ndattains its highest 
electron density N (F:Jm，."十N(F1)ma"， ・ TheBerkner's“bite-out effect" may also be 
interpreted. as an influence of the above superposition as well as of F2's expansion. 
6. The Electron Density of Fl・
iVhen only a step of height is found in an品目白rvationof ionosphere at the 恥ginlling
of F1's separatioll from F2 as shown in Fig.5 (b) alld (c)， the frequency correspollding 
to the cusp point on the curve is customarily record吋 asthe critical frequellcy. But， if
we assume such a procesi3 of F!'s appearance as stated 担当3according to which the level 
of maximum electron density of F1 is stil hidden in Fa at our present state the above 
mentioned critical frequency may never represent N くFDma"but a value far below it. 
That is， itis only at and after the stateく.e)andくf)that f (F10) may be regarded as an 
indexofNく.FDma"， ・ Thereforethe， GrHical frequency curve of diurnal variation does 
not always represent the behavior of F1's N くFDma"・ E日，peciallyfor 2 or 3 hours after 
the appearance in the morning and 20r 3 homs before the extinction in the evening， itis 
むonsicaredto give values pretty lower than N (F1)';'''fJl・
Theref ore， itmust be noticed h邑rethat the electron density calculated from critical 
frequellcy of F1 with an assumption that NくF1)m""， be proportional to f~2 (FD should 
give a vaIlie pretty smaller than the real one unlike the case of maximum electron density 
of a 8ingle layer. 
7. The Influence of F1 over the Apparent Height of F20 
iVhat we obtain in measuring the height of ionosphere is an apparel比 onebut not 
the true one. The apparent height is meallt by the time " llecessary for the electromagnetic 
waves to come dbwn back again after refracted in the ionosphere， which gi刊 sthe height 
when multiplied by cj2 where c means the light velocity. But the truthis that the waves 
propa~ate .at their group velocity U and jt takes them more time than they do at light 
velocity c. Therefore， the apparent height observed is always g:p倒 terthan the true height. 
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Now 1εt u日puth apparcnt hdght，;:; true heightぅ Zo= height りflowげ surfuceof 
iono日p11e1'e aJJ.d f1 = co計五ci己ntof 1'<ぅfractiolJ within the ionosphere， aud， neglecting the 
Influence of tcnestial maglletism und fucan coli日ionfl'cgucney of electroJi日 incomparisoI! 
1もithth心 fregllencyof cleetmmagnetic¥vavc.'3， w吃 haveU口 ep. Fol' ordillfiry日hori¥yave， 
w記 may， with :11 the pr白河meeof tcrrestial magnet1sm， put U = eμ. Therefol'e， 
A Irtlzn+fzdz =~.;.;c-.er=c I 一 =.S，，+ I 一一一一
'. J 0 U '"0 J '0f1 白・ 0・(10)
ム日 f1i日always8mnllcr than 1 in thc ionosphel・u，
Iz>:'o+臼-zo) lz>さ
01' thc apparcnt height 日 abvaysgreat白I'thau the t1'ue on日. For ordinary short i¥，aves， 
ρ=J;二五百一 .(1f) 
ho=f:。一一寺τ .."・(12)
可ム πm /'1 
Th日 elcctrOlldωmity is a funetioll of :z; and p = 0 at the h白ighcstpoint 01' the point of 
reI1円ctionof tho elech・omagnetie¥，aves命 Thu日
al(】
Nπ 刀一一一一 h o - ~2 J
G 
/1-"0= fNU;_ dN o，~~ ，"，1 = J 07ア二子司王J
y.i --n; d 
1n the equation (13)， lzis ohoJerved a月 afunction of / and， thel'efore， itis a fl.luction of 
No・ Tlwintegral equation (13) can be sol:v己dwh己nI and dN/dz al'e continuou日， giving 
1 1 
dNπ 
d rN h-zo 
dN J 0 百二百i市制。
By can・yingout i:1GizLt己gratioll，




wh白1'011(/ )-zo may he knmul by obsorvation and the equation く15)eua bles u日tocaleula te 
the truと height of 1'eflection and the r邑tardatiol1of e}，己ctromagnetic¥，aves il the iono雪:ph君王子e
from the Pノーjcurve when the lay日ris a single ou記.
But， wh台nwe apply th己 aboveresult to F2 乱tthe presenc邑 ofF1， som白台1'1'01'8accoml)a-
ny the re . mlt fl'・omthe n邑glectionof conditions charged upon (13) that both I1 and dN/dz 
he contirmous. Furthee in sllch cases a日 shownin }"ig. 6くe)alld (f) ¥'h引な t1己 maximum
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regio1J. of _Fl 18 found entirely below Ji~， zo for 1弓cannothe uniquely品terminedas h and 
are not continuous and the elecI'on d日nsityof F1 ahove the height of N (F1)ma_" 
a日 W告Ias the retardatioll of the wave~ they suffer a日theypass through from F1 to F2 a1'e 
unk王now礼 T引h児e1'問efoωr屯玖e久， it se印邑m日 rat出he引rd必1日i血c引u批l託tt白oob武taiut出hetru問eheight of F2 0肝rt出he
r陀@沼et伐ar-d伽!匂a批tio凶I口1of the wa前v巴邸s. ln factラ the F2 gets very higher when Fl appe即日園 'Ihe sensihle 
conclusion 日thatthe 1a戸rheight be lower at nooll as the目。1a1'zenith distance lS smaller 
ald: its radiation comω through d白eperinto the atmo日pher・白。Itis rεally as sensible as descr十
be(l above in winter when F1 does lot allpear， while 11 oth旧日巴邸onswhen 1弓doesappear 
th正，巴l' 01¥ thc contra1'yヲ high色rat noon. It is I1・ucthat the of F2 may 
he cOllsider.日das a facto1' but we should pay attention to the fact that the group velocity 
:atardat101 of waves passin己‘ throughF1 月間ma1'kableand consequently 1'2 appears as if it 
we1'e 
'Ihe foumulaく mayb母 prop凹1yadopted for a single layer and it Is desir冒ab1eto 
obtain a method to calぞulateth日01'記ticallythe tru己 applicab1号 toca符Sof such 
a日
8. Con杷lusion。
l"rom the of vlew that Pj and J.1f'"， are of entl1'ely dift'erent origins， tho author 
the apf己抑制lceof F1 by the iOl1ization of two ai民間lt ahsorhing dift'e駒
1'ent l'adiatiollS -from t he日un，and， h記 thinks，F1 and F2 with their r己latlveheight changing 
¥vith the solar zenith distance X a1'己目uper下0日記don each othe1' and F1 is observed only 
下vhenit lS bεlow Fz. Then it follow日thatwhat is called F2 as a single layer is， to some 
exten仁 asuperposhion of P1 and P2 and their degree of surerpositlon varies with the 
日ola1'己nithdistance. 
1nγ邸tig品 tb日 relativeheight variation aft自rthe model of Chapman， itresults that 
tJl2 > 1Jil 01' th告molecularweight of particle:o which mak自 F2is greater than that of th03e 
which make .J-ri， which lS just to what ha日 be白J! generally h邑liev古d，and that 
A2 PIO fo1' the absorption co告白c1ents.
The remarkable ups and downs iu the morning and aft日rnoonon the electron d告nsity
diurnal va1'iation curv四 of a1so目白色mto b台 in怜rpl'叫巴das a phenomenon caused hy the 
sup日rpositionand splitting of F1 and F2. It was a150 noticed that what is 1'eco1'd吋制
the critical fr叫uencyin the observation of F1 d同日 not 日間p即日記ntits maximum 
electron i.nd the appar明1'theight of .J-r; is ohserved as if it w町 ehigher than it 
really 18 wh母n.i.l?l .is pres日ntas the electromagnetic wave.s suffe1' a remarkable retardation 
as pa月日 through F1. 1t was alsD l)ointed out that the calculation of true laye1' height 
lS applicable to a single げ butit is difRcult to apply it to such complex layers as Ji; is 
when -Fl ぉpres日nt.
The author hereivith白xpr己s邑shis thank日tothe Soul o-f late Professor Shinzo 
Shinjo who sug-伊stedhim 日tudi日目 in th己 neld of ionosphere. 
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